Environmental stress is among the most important contributors to increased susceptibility to develop psychiatric disorders, including anxiety and post-traumatic stress disorder. While even acute stress alters gene expression, the molecular mechanisms underlying these changes remain largely unknown. 5-hydroxymethylcytosine (5hmC) is a novel environmentally sensitive DNA modification that is highly enriched in post-mitotic neurons and is associated with active transcription of neuronal genes. Recently, we found a hippocampal increase of 5hmC in the glucocorticoid receptor gene (Nr3c1) following acute stress, warranting a deeper investigation of stress-related 5hmC levels. Here we used an established chemical labeling and affinity purification method coupled with high-throughput sequencing technology to generate the first genome-wide profile of hippocampal 5hmC following exposure to acute restraint stress and a one-hour recovery. This approach found a genome-wide disruption in 5hmC associated with acute stress response, primarily in genic regions, and identified known and potentially novel stress-related targets that have a significant enrichment for neuronal ontological functions. Integration of these data with hippocampal gene expression data from these same mice found stress-related hydroxymethylation correlated to altered transcript levels and sequence motif predictions indicated that 5hmC may function by mediating transcription factor binding to these transcripts. Together, these data reveal an environmental impact on this newly discovered epigenetic mark in the brain and represent a critical step toward understanding stress-related epigenetic mechanisms that alter gene expression and can lead to the development of psychiatric disorders.
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Introduction
Environmental stress, particularly via its effects on limbic structures such as the hippocampus, is among the most important contributors to increased susceptibility to develop anxiety and depression related disorders (McEwen, 2007; Conrad, 2008 ). An acute stress response involves activation of the hypothalamic pituitary adrenal (HPA) axis, which results in the sequential release of corticotrophin releasing factor (CRF), adrenocorticotropic hormone, and cortisol. The hippocampus is particularly important because receptors for both CRF and cortisol (e.g., the glucocorticoid receptor) are present in the hippocampus, which suggests that these stress mediators can directly influence neuronal activity and facilitate the onset of neuropsychiatric disorders (Chen et al., 2004a; Yan et al., 1998; Regev and Baram, 2014) . The negative feedback inhibition produced upon binding of glucocorticoids to their receptors in the hippocampus is critical for a healthy stress response. Environmentally sensitive epigenetic modifications that are disrupted in response to traumatic experience and stress are emerging as important factors in the long-term biological trajectories leading to stressrelated psychiatric disorders (Klengel et al., 2014) . The hippocampus was the first brain region to show an epigenetic response to an exogenous stimulus when alterations in histone modifications and gene expression were found following a single acute restraint stress (Gray et al., 2014; Hunter et al., 2009) . Elucidating the molecular mechanisms by which an acute stressor contributes to functional and molecular changes in the brain is needed to improve our understanding of complex behaviors and the origins of psychiatric disorders.
DNA methylation is an epigenetic modification with important roles in chromatin remolding, gene silencing, embryonic development, cellular differentiation, and the maintenance of cellular identity (Li et al., 1993; Reik, 2007; Zemach et al., 2010) . Traditional studies of DNA methylation have focused on the dynamic variation of a methyl group on 
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